Although the three mortality and air pollution studies in this issue of EHP contribute to the many previous studies that have evaluated day-to-day changes in mortality associated with air pollution, they do not provide substantial information on the specific pollutant or mix of pollutants responsible for the observed mortality effects or biological plausibility. For There is also substantial uncertainty with regard to the biologic plausibility of these associations. Biologic plausibility is enhanced by the observation of a coherent cascade of cardiopulmonary health effects and by the fact that noncardiopulmonary health end points are not typically associated with the air pollution. An overall review of the literature (4,12-17) reveals that a remarkable cascade of cardiopulmonary health end points has been observed to be associated with day-to-day changes in particulate air pollution. In addition to cardiopulmonary mortality, particulate air pollution has been associated with emergency room and physician's office visits for asthma and other respiratory disorders, hospital admissions for cardiopulmonary disease, increased reported respiratory symptoms, and decreased lung function. Recently, there have been studies that have attempted to look at specific physiologic end points, in addition to lung function, such as plasma viscosity (26), hypoxemia and heart rate (27), heart rate variability (28,29), and acute inflammatory responses (30-31). However, more research on the pathophysiologic pathway linking cardiopulmonary mortality and particulate air pollution clearly should be conducted.
Although the three mortality and air pollution studies in this issue of EHP contribute to the many previous studies that have evaluated day-to-day changes in mortality associated with air pollution, they do not provide substantial information on the specific pollutant or mix of pollutants responsible for the observed mortality effects or biological plausibility. For example, in the Santa Clara analysis, Fairley evaluated a wide range of air pollutants and found the strongest mortality associations with partides, especially fine particles (< 2.5 pm in aerodynamic diameter; PM2 5) induding ammonium nitrate particles. In Philadelphia, Pennsylvania, only total suspended particulates (TSP) were analyzed by Neas et al. Lee and Schwartz analyzed TSP, SO2, and 03 in Seoul, Korea, and mortality was most consistently associated with SO2. The authors suggested that SO2 may be acting as the better indicator of fine particles in Seoul. Recent reviews (4,12- It is well known that short-term (2) (3) (4) (5) (6) (7) hr) exposures to ozone at 0.08-0.2 ppm in healthy subjects are-associated with decreased lung function, pain upon deep breathing, and inflammation of the lung (2, 3) . Repeated short-term exposure to ozone results in attenuation of pulmonary function effects by the fifth day, indicating that there is a complicated interaction between ozone and human airways (4). A similar tolerance for prolonged ozone exposure was observed in some California residents (5) . The physiological basis for this phenomenon and its long-term pattern are not known. It was also shown that young people with asthma in Atlanta, Georgia, were more likely to visit emergency departments for asthma treatment on days following ozone levels that exceeded 0.11 ppm (6) . The effects of long-term exposure to ozone on asthma aggravation are not known.
Unlike humans, animals can be used to study prolonged exposure to ozone to examine histopathologic and structural changes. Ozone exposure for 6-12 months induces cell injury, lung edema, and inflammation in a time-dependent fashion (7). Long-term exposure to ozone is associated with fibrotic changes resulting in a smaller, stiffer lung. Structural damage is often seen at the junctions of the terminal airways (7) , where the important mucus lining soon disappears altogether. The documentation of structural changes is useful in helping investigators of human effects understand the likely areas of maximal effect within the different parts of the lung. Tolerance (or attenuation of effect) to repeated and continuous ozone exposure has been shown in animal studies as well as in human studies (8) .
It is generally agreed that knowledge of the effects of long-term exposure to air pollutants is necessary to develop protective z regulatory policies, but As with any study of air pollution epidemiology, there is concern about confounding effects from other air pollutants. 
